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1. Overview:
Rolling Dynamic Deflectometer (RDD)

Electro-Hydraulic Diesel Engine: Powers
Loading System Hydraulic Loading System

Rolling Sensors Two Loading Rollers Distance Encoder

Mobile platform

— moves continuously along pavement

— two loading rollers apply dynamic loads to pavement

— multiple rolling sensors measure resulting dynamic deflections




Cross Section of RDD
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Continuous Deflection Profile

A: Construction Joint (with Re-Bar)
B: Expansion Joint (No Rebar)

Testing Time: March 2012 at 8:32 AM
Pavement Temperature: 19 °C (66 °F)

C: Contraction Joint (Aggregate Interlocking)
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2. New Profiling Device

« Total Pavement Acceptance Device (TPAD)
— Project-level studies

— Continuous testing at 2 to 3 mph
(Goal is to increase testing speed)

— Multi-function device

« Testing Functions

RDD measurements
Ground penetrating radar (GPR)
Distance measurement along pavement (DMI)
High-precision differential GPS
Pavement surface temperature
Digital video imaging of pavement




TPAD Mobile Platform:
Adapted from a Minivibe
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Cross-Sectional View of Pavement Loading Roller
Loading System Shown in Next Slide

X Note: Much open space beneath frames.




Cross Section of TPAD
Loading System
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TPAD RDD Forcing Function

Dynamic Force = F,;
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Notes:

1. Typical loading frequency =1/T = 30 Hz

2. Maximum hold-down force = 14 kips

3. Measuring dynamic pavement deflections due to F

4. Measurements accuracy approx. 0.05 mils while moving




TPAD Rolling Sensor

1in.1 in. Hidden

|'_'||'_'| Location of ‘

2-Hz Geophone

Wheel Diameter:

- Center Sensor: 9.5 in.

* Front and Rear
Sensors: 12.5 in.

Hold-Down Mass’
(Hanging-Mass
System)




Arrangement of Three TPAD Rolling
Sensors
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RDD Portion of TPAD

f #’ Center Sensor (CS)
(Hidden by

’I Front Sensor Loading Frame)

(FS)




3. Testbed at TxDOT Flight Services Facility
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TPAD at TxDOT Flight Services Facility
in Austin

Electro-Hydraulic

High-Precision GPS

\ Loading System

RDD Loading Rollers
- (raised position)




Stationary and Continuous Deflections

Rolling Measurement_1 mph

Center Sensor_March 28, 2012
-- & -- Stationary Measurements
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Temperature: 65 °F to 71 °F
Time: 8:30 — 9:10 AM

Slab Thickness = 8 in.
Slab Length = 12.5 ft
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Mid-Slab Difference Mid-Slab Difference
Median = 0.120 mils/10 kips, Median = 0.127 mils/10 kips,
o= 0.079 mils/10 kips o= 0.149 mils/10 kips
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Continuous RDD Deflection Profiles at
0.5 and 2 mph
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Average Mid-Slab Deflection
Comparison at 0.5 and 2 mph

Mean = 1.01
cg= 0.03

y = 0.0008x + 0.9927
R2=0.0746
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Deflections Associated with Sensors
around Poor Load Transfer Joint

Locations of Sensors as Deflection Patterns Associated with
They Traverse a Joint Each Sensor Traversing a Joint

Dynamic Loading

Location i/

l Travel Direction
® —

Defl.

Joint with Poor
Load Transfer

Location




Expanded FS Deflection Profile

~ Front Sensor (FS) Joint Spacing = 12.5 ft
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4. Concluding Remarks

New, multi-function pavement profiling
system was developed with TxDOT
funding.

Development was a joint effort
(TxDOT, CTR and TTI).

New system is called the TPAD
(Total Pavement Acceptance Device).



4. Concluding Remarks — con’d

The RDD function of the TPAD involves three
rolling sensors and permits measuring
continuous deflection profiles at 2 to 3 mph.

Rolling deflections of mid-slab areas are very
similar to stationary deflections.

Deflection underestimations occur at joints
because of averaging during data processing.

The front sensor can be used effectively to
identify joints with low load transfer.
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